Development and validation of microarray-based assay for epidemiological study of MRSA.
We have developed a microarray-based assay for the genotyping of Staphylococcus aureus strains. A DNA microarray consisting of 221 genes with 390 oligonucleotide probes was designed to identify characteristic genes or gene alleles of S. aureus. The 221 genes were chosen on the basis of the following criteria: (i) genes used as control for the microarray system, (ii) virulence genes, (iii) resistance genes and their regulators, and (iv) genes constituting genomic islands, e.g., SCCmec. The microarray system was established by determining the method to prepare targets by random-primer labeling with chromosomal DNA and the conditions for hybridization. We verified the system by using DNAs of seven strains, the genome of which has been fully sequenced. Furthermore, the presence of 32 genes and the types of SCCmec elements and coagulase genes carried by another 27 strains were examined and compared with the results of PCR. As a result, the presence or absence of 182 genes out of the 221 genes was verified. Our data showed the usefulness of the oligonucleotide microarray based assay in identifying important marker sets, such as toxin genes, resistance genes, SCCmec elements, and coagulase genes, for the molecular epidemiology of S. aureus.